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DETAILED ACTION 

Continued Examination Under 37 CFR 1.114 

A request for continued examination under 37 CFR 1.114, including the fee set 
forth in 37 CFR 1 .17(e), was filed in this application after final rejection. Since this 
application is eligible for continued examination under 37 CFR 1.114, and the fee set 
forth in 37 CFR 1.17(e) has been timely paid, the finality of the previous Office action 
has been withdrawn pursuant to 37 CFR 1.114. Applicant's submission filed on 
03/14/2007 has been entered. 

Claim Rejections - 35 USC § 102 
The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(e) the invention was described in a patent granted on an application for patent by another filed in the 
United States before the invention thereof by the applicant for patent, or on an international application 
by another who has fulfilled the requirements of paragraphs (1), (2), and (4) of section 371(c) of this 
title before the invention thereof by the applicant for patent. 

The changes made to 35 U.S.C. 102(e) by the American Inventors Protection Act 
of 1999 (AIPA) and the Intellectual Property and High Technology Technical 
Amendments Act of 2002 do not apply when the reference is a U.S. patent resulting 
directly or indirectly from an international application filed before November 29, 2000. 
Therefore, the prior art date of the reference is determined under 35 U.S.C. 102(e) prior 
to the amendment by the AIPA (pre-AlPA 35 U.S.C. 102(e)). 
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Claims 1-3, 7, 10-16, 22-26, 51 and 54 are rejected under 35 U.S.C. 102(e) as 
being anticipated by Odagawa et al. (US Publication No. 2004/0052006). 

Regarding claim 1, Odagawa et al. discloses in figure 23A a magnetic tunnel 
element comprising a first layer 210 formed from am amorphous material (paragraph 
[0193])); an amorphous tunnel barrier layer 120 (the tunnel barrier layer formed of an 
oxide of Al which is amorphous in paragraph [0209]); and an interface layer 220 
between and in proximity with the first layer and the tunnel barrier layer, the interface 
layer being formed from at least one material selected from the group consisting of 
ferromagnetic material (paragraph [0193]). 

It is noted that the phrase "wherein the interface layer material is crystalline 
wherein it is in isolation from both the first layer and the tunnel barrier layer" is merely 
the process limitation. The interface layer 220 is formed of Co-Fe alloy, which is the 
same material being used in the instant application (page 5, lines 35-39 of the instant 
application) such that the interface layer is inherently crystalline when in isolation from 
both the first layer and the tunnel barrier layer. 

Regarding claim 2, Odagawa et al. teaches the first layer 210 is formed of 
CoFeB, which is amorphous ferromagnetic material (paragraph [0193]). 

Regarding claim 3, Odagawa et al. discloses in figure 23A a second layer 1 10 in 
contact with the tunnel barrier layer 120 and including at least one material selected 
from the group consisting of ferromagnetic material (paragraph [0102]). Since layer 110 
contains Fe, it is ferromagnetic. 
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Regarding claim 7, the claim language is merely functional language. The 
interface layer 220 constitutes a similar structure and material as the claimed interface 
layer and therefore can be configured to perform the claimed function. 

Regarding claims 10-11, Odagawa et al. discloses the interface layer 220 
includes at least a Fe containing alloy, which includes Co (paragraph [0194]). 

Regarding claim 12, Odagawa et al. teaches in paragraph [0194] the CoFe alloy 
has an atomic percent Fe being 0.0 and 50, which has its upper limit in the claimed 
range of 10% to 95%. 

Regarding claim 13, Odagawa et al. teaches the Fe containing alloy includes Ni 
(paragraph [0194]). 

Regarding claim 14, Odagawa et al. teaches the Fe containing alloy is formed 
from Fe and at least one of Co and Ni (paragraph [0194]). 

Regarding claim 15, Odagawa et al. teaches the tunnel barrier layer 120 includes 
an oxide of Al (paragraph [0209]). 

Regarding claim 16, Odagawa et al. teaches the first layer 210 includes an alloy 
of Co, Fe and B (paragraph [01 93]). 

Regarding claim 22, Odagawa et al. teaches the thickness of the interface layer 
220 is 2 nm or less, which is less than 30A (paragraph [0196]). 

Regarding claim 23, Odagawa et al. teaches the thickness of the interface layer 
220 is less than 2nm, which is also less than 20A (paragraph [0196]). 

Regarding claim 24, Odagawa et al. teaches the thickness of the interface layer 
is so thin (less than 2nm). Therefore, when in contact with the tunnel barrier layer and 
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the first layer, the interface layer will become amorphous in the same manner as taught 
by applicant (page 20, lines 19-25 of the instant application). 

Regarding claim 25, similar to claims 1 and 24 above, Odagawa et al. discloses 
in figure 23A a magnetic tunnel element comprising a first layer 210 formed from an 
amorphous material; an amorphous tunnel barrier layer 120; and an interface layer 220 
being formed from at least one material selected from the group consisting of 
ferromagnetic materials wherein the interface layer material is crystalline when it is in 
isolation from both the first layer and the tunnel barrier layer the thickness of the 
interface being selected so that the interface layer is amorphous, which is not 
crystalline. 

Regarding claim 26, Odagawa et al. teaches that the first layer 210 is formed 
from at least one material selected from the group consisting of amorphous 
ferromagnetic materials (paragraph [0193]). 

Regarding claims 51 and 54, Odagawa et al. teaches the interface layer 220 is 
the alloy of Ni-Co-Fe (paragraph [0194]), which clearly comprises no glass forming 
elements. 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 
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Claims 4-6 are rejected under 35 U.S.C. 102(e) as anticipated by or, in the 
alternative, under 35 U.S.C. 103(a) as obvious over Odagawa et al. 

Regarding claims 4-6, since Odagawa et al. teaches a similar structure and 
material as claimed, it is inherent that the magnetic tunnel junction of Odagawa et al. 
has a tunneling magnetoresistance (TMR) greater than 50%, 60% and 65% as claimed. 
However, in the alternative, if the magnetic tunnel junction of Odagawa et al. includes a 
tunneling magnetoresistance (TMR) at a certain value, but not necessarily greater than 
50%, 60% and 65% as claimed, the Examiner takes the Official Notice that it would 
have been obvious to one of ordinary skill in the art the time of the present invention to 
modify the magnetic tunnel junction of Odagawa et al. to achieve the tunneling 
magnetoresistance (TMR) greater than 50%, 60% and 65%, since it has been held that 
discovering an optimum value of a result effective variable involves only routine skill in 
the art. In re Boesch, 617 F.2d 272, 205 USPQ 215 (CCPA 1980). Also See MPEP 
21 12 (Revision 5, August 2006), page 2100-47 for the Requirement of Rejection based 
on Inherency under 35 U.S.C 102/103. 

Claims 8-9 and 52-53 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Odagawa et al. in view of Hayakawa (US Patent No. 6,754,100). 

Regarding claim 8, Odagawa et al. discloses in figure 23A a metal containing 
layer 1 10 in contact with the tunnel barrier layer 120. Odagawa et al. does not disclose 
a semiconductor layer is in contact with the first layer. However, Hayakawa discloses 
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in figure 8 the magnetic tunnel element comprising a semiconductor layer 13 is in 
contact with the first layer 31 to perform the spin injection and thus to supply the tunnel 
magnetoresistive device 3 with current having larger spin polarization, increasing 
magnetoresistance ratio (column 8, lines 32-47). In view of such teaching, it would 
have been obvious at the time of the present invention to modify Odagawa et al. by 
including a semiconductor layer in contact with the first layer to supply the tunnel 
magnetoresistive device with current having larger spin polarization, increasing 
magnetoresistance ratio. 

It is noted that the combination of Odagawa et al. and Hayagawa et al. would 
include the metal containing layer, the tunnel barrier, the interface layer, the first layer 
and the semiconductor layer that together inherently forms a magnetic tunneling 
transistor herein. 

Regarding claim 52, Hayakawa et al. teaches the current passing from the first 
layer 31 to the semiconductor layer 13 comprises spin polarized current (column 8, 
lines 32-47). 

Regarding claim 9, Odagawa et al. discloses in figure 23A substantially all the 
structure set forth in claim 9 except a semiconductor material layer in proximity with the 
tunnel barrier layer. However, Hayakawa discloses in figure 9 the magnetic tunnel 
element comprising a semiconductor layer 13 is in proximity with the tunnel barrier 
layer 22 to supply the tunnel magnetoresistive device 3 with current having larger spin 
polarization, increasing magnetoresistance ratio (column 8, lines 32-47). In view of 
such teaching, it would have been obvious at the time of the present invention to 
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modify Odagawa et al. by including a semiconductor layer in proximity with the 
magnetic tunnel layer to supply the tunnel magnetoresistive device with current having 
larger spin polarization, increasing magnetoresistance ratio. 

It is noted that the combination of Odagawa et al. and Hayagawa et al. would 
include the semiconductor layer, the tunnel barrier, the interface layer, the interface 
and the first layer that together inherently forms a spin injector herein. 

Regarding claim 53, Hayakawa et al. teaches the current passing from the first 
layer 31 to the semiconductor layer 1 3 comprises spin polarized current (column 8, 
lines 32-47). 

Claims 17 and 18 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Odagawa et al. and Nishimura (US Patent No. 6,226,197). 

Regarding claim 17, Odagawa et al. teaches of the alloy of CoFeB. Odagawa et 
al. does not teach (Co 70 Fe 30) 100-x B x . Nishimura teaches the alloy of (Co x Fe 100-x) 100-y 
By wherein x is 80 or more and 96 or less, and y is 5 or more and 30 or less (column 14, 
lines 33-35). Nishimura does not teach x equals 70 as claimed. However, it would have 
been obvious at the time of the present invention to modify Odagawa et al. and 
Nishimura by having the alloy of (Co 70 Fe 30 ) 100-x B x for the purpose of increasing the 
capacity of the magnetic tunnel element, since it has been held that discovering an 
optimum value of a result effective variable involves only routine skill in the art. In re 
Boesch, 617 F.2d 272, 205 USPQ 215 (CCPA 1980). 
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Regarding claim 18, Nishimura teaches in column 14, lines 33-35 the value of y 
is 1 0 or more and 25 or less which covers the claimed range of 1 5 to 20. 

Claims 19-21 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Odagawa et al. in view of Saito et al. (US Patent No. 6,556,473). 

Regarding claim 19, Odagawa et al. teaches the first layer 210 is the alloy of Co, 
Fe, B (paragraph [0193). Odagawa et al. does not teach the first layer is the alloy of Co, 
Fe, X and Y wherein in X and Y are independent and chosen from the group consisting 
of B, Hf, Zr, C, Be, Si, Ge, P and Al. However, Saito et al. teaches the ferromagnetic 
layer can be the alloy of Co, Fe, Si and B (column 16, lines 25-44, Table 1). In view of 
such teaching, it would have been obvious at the time of the present invention to modify 
Odagawa et al. by having the first layer being the alloy of Co, Fe, Si and B to obtain a 
lower current and thus reduce the writing power consumption in the magnetic memory 
as taught by Saito et al (column 1 6, lines 49-51 ). 

Regarding claim 20, it is inherent that when crystalline Co-Fe is added with a 
certain amount of B and Hf, the alloy would be caused to be amorphous. 

Regarding claim 21, Odagawa et al. teaches the first layer is the alloy of Co, Fe 
and B (paragraph [0193]). Odagawa et al. does not teach the first layer is the alloy of 
Co, Fe and Zr. However, Saito et al. teaches the ferromagnetic layer can be the alloy of 
Co, Fe and Zr (column 9, lines 27-31). In view of such teaching, it would have been 
obvious to one of ordinary skill in the art at the time the invention was made to modify 
Odagawa et al. by having the first layer being the alloy of Co, Fe and Zr to obtain a 
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small coercive force in a magnetic tunnel element as taught by Saito et al (column 9, 
lines 35-36). 

Claims 27-35 and 55 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Hosomi et al. (US Publication 2004/0136232) in view of Odagawa et al. 

Regarding claim 27, Hosomi et al. discloses in figure 5a a memory device 
comprising a first plurality of conductive lines (WL); a second plurality of conductive 
lines (BL) overlapping the first plurality of conductive lines at a plurality of intersecting 
regions. Hosomi et al. further discloses in figure 5 the nonvolatile cell includes a 
magnetic tunnel element (1). However, Hosomi et al. does not disclose the magnetic 
tunnel element having the structure as claimed. Nevertheless, Odawaga et al. discloses 
in figure 23A the claimed structure of the magnetic tunnel element (See rejection of 
claim 1 above). In view of such teaching, it would have been obvious at the time of the 
present invention to modify Hosomi et al. by forming a memory device with the magnetic 
tunnel element disclosed by Odagawa et al. such that variations in the 
magnetoresistance properties in a fine patterned magnetoresistance element and a 
memory can be restricted (paragraph [0010], Odagawa et al.). 

Regarding claim 28, Odagawa et al. teaches the first layer 210 is formed of 
CoFeB, which is amorphous ferromagnetic material (paragraph [0193]). 

Regarding claim 29, Odagawa et al. discloses in figure 23A a second layer 1 10 in 
contact with the tunnel barrier layer 120 and including at least one material selected 
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from the group consisting of ferromagnetic material (paragraph [0102]). Since layer 110 
contains Fe, it is ferromagnetic. 

Regarding claims 30-32, since Odagawa et al. teaches a similar structure and 
material as claimed, it is inherent that the magnetic tunnel junction of Odagawa et al. 
has a tunneling magnetoresistance (TMR) greater than 50%, 60% and 65% as claimed. 
However, in the alternative, if the magnetic tunnel junction of Odagawa et al. includes a 
tunneling magnetoresistance (TMR) at a certain value, but not necessarily greater than 
50%, 60% and 65% as claimed, the Examiner takes the Official Notice that it would 
have been obvious to one of ordinary skill in the art the time of the present invention to 
modify the magnetic tunnel junction of Odagawa et al. to achieve the tunneling 
magnetoresistance (TMR) greater than 50%, 60% and 65%, since it has been held that 
discovering an optimum value of a result effective variable involves only routine skill in 
the art. In re Boesch, 617 F.2d 272, 205 USPQ 215 (CCPA 1980). Also See MPEP 
21 12 (Revision 5, August 2006), page 2100-47 for the Requirement of Rejection based 
on Inherency under 35 U.S.C 102/103. 

Regarding claim 33, Odagawa et al. teaches the thickness of the interface layer 
220 is 2 nm or less, which is less than 30A (paragraph [0196]). 

Regarding claim 34, Odagawa et al. teaches the thickness of the interface layer 
220 is less than 2nm, which is also less than 20A (paragraph [0196]). 

Regarding claim 35, Odagawa et al. teaches the thickness of the interface layer 
is so thin (less than 2nm). Therefore, when in contact with the tunnel barrier layer and 
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the firstjayer, the interface layer will become amorphous in the same manner as taught 
by applicant (page 20, lines 19-25 of the instant application). 

Regarding claim 55, Odagawa et al. teaches the interface layer 220 the alloy of 
Ni-Co-Fe (paragraph [0194]), which clearly comprises no glass forming elements. 

Response to Arguments 

Applicant's arguments with respect to claims 1-35 and 51-55 have been 
considered but are moot in view of the new ground(s) of rejection. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Joseph Nguyen whose telephone number is (571) 272- 
1734. The examiner can normally be reached on Monday-Friday, 8:30 am- 5:00 pm. If 
attempts to reach the examiner by telephone are unsuccessful, the examinees 
supervisor, Ken Parker can be reached on (571) 272-2298. The fax phone number for 
the organization where this application or proceeding is assigned is (571) 273-8300 for 
regular communications. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for published 
applications may be obtained from either Private PAIR or Public PAIR. Status 
information for unpublished applications is available through Private PAIR only. For 
more information about the PAIR system, see http://pair-direct.uspto.gov. Should you 
have questions on access to the Private PAIR system, contact the Electronic Business 
Center (EBC) at 866-217-9197 (toll-free). 




Joseph Nguyen 
Patent Examiner 



May 14, 2007. 



